Study on Ease of Penetration of Prefabricated Vertical Drain through Geotextile Tubes
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Typically, structures such as sand dykes, rock
gabions and concrete seawalls are used as coastal
protection structures. One sustainable alternative
to conventional coastal protection structures is the
use of geotextile tube bunds, which consists of
geotextile tube bunds filled with sand or lightly
treated soft soils. In this application, if there is a
layer of seabed soft clay present beneath the bund,
ground improvement treatment of this soft clay
layer is a must. Prefabricated Vertical Drains
(PVD) is a common and cost-effective ground
improvement method used in this treatment of soft
soils. One challenge of installing PVD through the
geotextile tubes bund is the perceived difficulty of
penetrating the high strength geotextile material
that makes up the tubes.

This paper focuses on evaluating the ease or
difficulty in penetrating PVD through geotextile.
The force of penetration exerted on the mandrel,
which pushes the anchor plate through the
geotextile material is studied. In addition, the
geotextile material must also be able to maintain its
integrity after being penetrated such that there will
be no unintentional propagation of damage beyond
the local area of penetration.

A laboratory test set-up was developed to
investigate the resistance of geotextiles to the
force simulating the penetrating action of PVD’s
anchor plates through a geotextile sheet. This
testing setup was built within the National
University of Singapore (NUS) to carry out
penetration test with full-scale size of the typical
anchor plate and PVD mandrel. Three different
full-scale anchor plate designs are tested: one
conventional design and two modified designs. In
addition, penetration testing was done on one and
two layers of geotextiles. Two layers of geotextile is
to simulate the location where there is stacking of
geotextile tubes.

The differences in penetration force, and
variations in tearing behavior of the geotextile
sheet with different anchor plate designs were
studied. The disturbance to the geotextile sheet in
the vicinity of the localized penetrating area was
also carefully evaluated. Test results show that the
anchor plate design is critical in ensuring effective
penetration of the geotextile sheet. However, the
results also reveal that the force needed to
penetrate geotextile using any of the tested anchor
plate designs is relatively small compared to
typical PVD'’s installation force through thick layer
of sand above soft soil.

In addition, it was observed that the anchor
plate design also influences the level of
disturbance to surrounding geotextile, with one
anchor plate design having minimal disturbance
while another anchor plate design causes
significant disturbance. This behavior will be
summarized and discussed.



